1H NMR study of [d(GCGATCGC)]2 and its interaction with minor groove binding 4',6-diamidino-2-phenylindole.
Two-dimensional NMR spectroscopy has been applied to study the solution binding of 4',6-diamidino-2-phenylindole (DAPI) to synthetic DNA duplex [d(GCGATCGC)]2. The structure of the complex at a molar ratio of 1:1 drug:duplex has been investigated. NMR results indicate that DAPI binds selectively in the minor groove of the DNA region containing only two A:T base pairs. The results disagree with conclusions drawn from footprinting experiments and show that the presence of the G3NH2 group in the minor groove does not prevent the binding. A molecular model is proposed that closely resembles the crystal structure previously published for the interaction of DAPI with the dodecamer [d(CGCGAATTCGCG)]2, containing four A:T base pairs in the binding site. In this model, DAPI lies in the minor groove, nearly isohelical, with its aromatic rings adjacent to H4' protons of T5 and C6 deoxyribose and the NH indole group oriented toward the DNA axis. The binding does not perturb the B-type conformation of the duplex, and the DNA oligomer conserves its 2-fold symmetry, indicating that fast exchange dynamics exist between the two stereochemically equivalent binding sites of the palindromic sequence. The binding constant and the exchange rate between free and bound species were also measured by NMR spectroscopy.